Abstract: Parastomal variceal bleeding is a rare complication of portal hypertension, which often occurs in a recurrent manner and might be life-threatening in extreme situations. Treatment options vary, and no standard therapy has been established.
INTRODUCTION

E
ctopic varix is a rare complication of portal hypertension that can arise along the entire gastrointestinal tract but that seldom arises at the stomas. 1 Variceal bleeding from a stoma, which can be observed in patients with intestinal and colonic stomas or those with ileal conduit urinary diversion, has rarely been reported. 2 Persistent bleeding can lead to repeated hospital admissions and numerous blood transfusions. The management varies from simple measures such as local compression and sclerotherapy to more invasive methods such as stomal revision and portosystemic shunts. Other options include embolization via a transhepatic, transjugular transhepatic, or direct percutaneous route, placement of a transjugular intrahepatic portosystemic shunt (TIPS), and transplantation of the liver. We present 2 cases of ectopic variceal bleeding from colonic stomas in an attempt to draw lessons from the treatment experience. To our knowledge, this is also the first report of the Onyx liquid embolic system (LES) (Micro Therapeutics Inc, dba ev3 Neurovascular) being successfully used to treat parastomal varices.
CASE 1 Patient Information
A 71-year-old male patient was admitted to our tertiary hospital on July 26, 2001, for recurrent episodes of hemorrhage from a transverse colonic stoma. The intermittent bleeding, which could spontaneously stop or be stopped by compression, had lasted for 4 weeks before admission, with 2 to 3 episodes per week and 50 to 200 mL of blood lost each time. Previously, the patient had been diagnosed with hereditary nonpolyposis colorectal cancer and had undergone colectomy 3 times due to multiple metachronous colon cancers in 1977, 1985, and 1996, respectively. In April 2001, the patient was diagnosed with rectal cancer, and Hartmann procedure with transverse colostomy was performed. During his last hospitalization, the patient experienced an episode of hematemesis. Hepatic cirrhosis complicated with esophageal varices was then confirmed after gastrointestinal contrast and ultrasound examinations.
Clinical Findings
The vital signs were stable at admission, and physical examination showed nothing abnormal, except for ecchymoses around the stoma.
Diagnostic Focus and Assessment
The patient was anemic (hemoglobin, 80 g/L), with a normal coagulation profile. Ultrasonic imaging revealed a normal-sized liver with uneven echogenicity, a mildly enlarged spleen, and a widened portal vein trunk measuring 1.3 cm. Abundant variceal vessels were also revealed by ultrasound; therefore, variceal bleeding from the stoma caused by portal hypertension was highly suspected.
Therapeutic Intervention and Follow-Up
A stomal revision surgery with careful suture ligation of all of the visible varices was then performed. The postoperative recovery was uneventful, and no stomal bleeding occurred during hospitalization. However, the bleeding recurred 1 month later and occurred intermittently thereafter. On December 7, 2002, the patient suffered from a massive hemorrhage, with a blood loss of approximately 400 mL. He was severely anemic (hemoglobin, 65 g/L) and received a blood transfusion at our emergency room. The patient was lost to follow-up thereafter.
CASE 2 Patient Information
A 78-year-old male patient who presented with a 4-month history of dizziness and recurrent stomal bleeding was admitted to our hospital on July 15, 2014. The bleeding could be stopped by local compression, but it worsened, with more frequent episodes and more massive hemorrhages. The most dangerous hemorrhage, with a blood loss of approximately 1500 mL, occurred 5 weeks before the patient was admitted. He suffered from severe anemia, with a hemoglobin level of 58 g/L, which required an emergency blood transfusion. One year prior, the patient had undergone abdominal perineal resection with sigmoid colostomy (Miles procedure) for rectal cancer.
Clinical Findings
The patient's vital signs were stable at admission, and physical examination showed an anemic appearance and a normal colonic stoma in his left lower abdomen.
Diagnostic Focus and Assessment
A contrast-enhanced abdominal computed tomography (CT) scan revealed large ectopic varices around the colostomy site ( Figure 1 ). In addition, splenomegaly and broadened veins of the portal system were observed. Because no definitive cause, including liver cirrhosis, primary sclerosing cholangitis, and portal thrombosis or Budd-Chiari syndrome, could be identified, the patient was diagnosed with idiopathic portal hypertension. Portal venography via the percutaneous transhepatic approach demonstrated that the varices arose from the inferior mesenteric vein (Figure 2A-B) . Retrograde flow toward the stoma that communicated with the abdominal and ilioinguinal veins as well as coexisting esophageal varices were also revealed.
Therapeutic Intervention and Follow-Up
Ectopic varices were embolized using a combination of coils and the Onyx 18 LES ( Figure 2C ). After the operation, an obvious shrinkage of the stoma was observed, and the patient's sensation of swelling around the stoma disappeared. An additional CT scan demonstrated complete occlusion of the parastomal varices (Figure 3) . The patient had an uneventful recovery and was doing well at the 4-month follow-up, without the recurrence of stomal bleeding.
DISCUSSION
Parastomal varices are confirmed to be portosystemic venous communications that occur in portal hypertension patients when the retrograde flow from the high-pressure portal venous system decompresses into the low-pressure systemic veins of the abdominal wall via the mucocutaneous venous network surrounding the stoma site. 2, 3 The high pressure of the portal vein system forces abnormal dilatation of the communicating veins, leading to the clinical presentation of varices. Parastomal varices can spontaneously bleed in a repeated manner, and it is estimated that 3% to 5% of all patients with the dual pathology of portal hypertension and stoma formation will develop significant morbidity associated with bleeding. 4 The standard therapy for parastomal variceal bleeding has not yet been established. [4] [5] [6] [7] [8] Stomal revision, which is aimed to disconnect the mucocutaneous portosystemic communications, is one of the options; however, an unsatisfactory result was obtained using this method in our first case. The main cause is likely newly developed or reconnected venous collaterals shortly after the operation. Local surgical procedures such as stoma revision and resitting of the stoma should be used with caution, as these procedures are invasive, carry a high risk of postoperative morbidities, and are associated with a high rebleeding rate of up to 81%. 4, 9 Percutaneous transhepatic embolization (PTE) has long been confirmed as a good treatment option. 10, 11 Although PTE can potentially be associated with an increased risk of several complications such as hepatic bleeding, bile leakage, and portal thrombosis, 12 it is relatively safe for skillful managers. However, a proportion of patients do rebleed after PTE because the abnormal variceal veins can recanalize. To minimize the occurrence of rebleeding, we performed a precise embolization in our second case using the Onyx LES in combination with coils.
Onyx is a nonabsorbable and nonadhesive liquid embolic agent that can be delivered downstream and is uniquely able to occlude small and distal vessels. The safety and efficacy of Onyx have been proven in treating aneurysms, pseudoaneurysms, and arteriovenous fistulas, 13, 14 but its employment in the embolization of parastomal varices has not yet been reported. With a long precipitation time and high visibility under fluoroscopy, Onyx allows for precise control and results in more complete embolization of the varices and tiny tributaries. Thus, in the second case, the Onyx LES was employed at distal sites to adequately fill small mucocutaneous varices. For the proximal major varix, the use of coils also achieved a good occlusive effect. Theoretically, the recurrence of varices due to incomplete embolization or recanalization could be minimized by employing the Onyx LES. Practically, this method was proven to be safe and effective over a short follow-up of 4 months. Observations of a longer follow-up period and more cases are required to further evaluate the effect of this method.
TIPS could decrease the portal pressure at the stoma site and has been considered as a successful means with a relatively low rebleeding rate. 4, 7, 8 However, considering the much higher cost, as well as the underlying damage to the liver function, this procedure was not employed for our second patient, who exhibited only a relatively early stage of portal hypertension.
CONCLUSIONS
Among the various treatment modalities for parastomal variceal bleeding, surgical revision should be used with caution because it is only a temporary solution with a high risk of rebleeding. PTE with the Onyx LES and coils, which is less invasive than TIPS or other surgical procedures, is safe and effective and possesses a relatively wide indication for skillful managers. It could be used for patients treated for the first time, as well as for patients for whom other procedures failed. As it causes little damage to liver function, it is also suitable for patients with decompensated liver function. 
